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Soaking up stress
O
n page 115, Ku and Omary add one more function to keratin’s expanding repertoire. In 
addition to acting as a structural protein in liver cells, keratin 8 (K8) apparently absorbs excess 
phosphorylation during stress and thus reduces the likelihood of apoptosis.
Humans who carry a G61C polymorphism in K8 are predisposed to liver disease when exposed to 
insults such as infection. Unlike keratin-associated disorders in skin, these K8 variants do not appear 
to cause disease directly by decreasing the mechanical strength of cells. In fact, Ku and Omary found 
that mouse hepatocytes expressing G61C had normal mechanical strength, suggesting that the G61C 
polymorphism was affecting another stress response process.
G61C interfered with phosphorylation at serine-73 (S73), which is one of two sites in K8 that are 
phosphorylated by stress-activated kinases during apoptosis. When stress kinases were activated, 
cells expressing G61C or S73A K8 proteins were more likely to die than those with wild-type K8. 
Moreover, the duration and degree of phosphorylation of other stress kinase substrates increased in 
the mutant cells, relative to control cells.
The researchers conclude that K8 soaks up excess phosphorylation activity under stress conditions 
and thus hinders cell entry into apoptosis. Because S73 is conserved in several other keratins, Ku and 
Omary propose that the keratin-as-sponge function may be shared by other intermediate fi  laments, as 
previously suggested for neurofi  laments.
Death by Cdc6
T
he replication initiation factor Cdc6 is 
cleaved during apoptosis, and expres-
sion of a cleavage product is sufﬁ  cient to 
induce apoptosis in otherwise unstressed cells. 
On page 77, Yim et al. report that the cleavage 
products can act as dominant-negative inhibitors 
of replication and amplify pro-death signals.
In addition to the previously identiﬁ  ed 
cleavage product, Yim et al. identiﬁ  ed a second 
Cdc6 fragment produced by caspase-3. Both 
Cdc6 fragments were sufﬁ   cient to induce cell 
death without additional pro-apoptotic signals. 
Moreover, in cells exposed to apoptosis-induc-
ing factors, ectopic expression of the Cdc6 pep-
tides increased the rate of cell death. In contrast, 
expression of noncleavable Cdc6 suppressed 
apoptosis, indicating that fragmentation of the 
protein plays a causal role in the process even in 
the presence of known triggers.
Truncated Cdc6 interferes with loading of 
Mcm2 on the chromatin and thus disrupts as-
sembly of the prereplication complex on chromo-
somes. That in turn induced DNA damage and 
activated the DNA damage response pathway, 
including phosphorylation of p53 and upregula-
tion of apoptosis. Thus, even when the original 
apoptosis signal did not stem from a problem with 
DNA replication, the DNA damage pathway was 
subsequently activated during apoptosis.
In addition to showing how Cdc6 inﬂ   u-
ences programmed cell death, the data dem-
onstrate that apoptosis can be triggered down-
stream of the caspases—an observation that 
has largely escaped notice until now.
Microclustered signaling
I
nhibitory signaling in 
natural killer (NK) cells 
is restricted to micro-
clusters of cell surface recep-
tors rather than being evenly 
distributed across the immune 
synapse, report Treanor et al. 
on page 153.
Natural killer (NK) cells 
survey the body looking for 
infected or damaged cells. 
Activation of their killing func-
tion can be achieved by any 
one of a number of cell surface 
proteins, but this is reversed if 
the killer Ig-like receptor (KIR) 
on the NK cell surface recognizes a major histocompatibility complex 
I protein on the surface of the cell under investigation. Then the KIR is 
phosphorylated and produces a strong inhibitory signal, preventing the 
NK cell from killing the surveyed cell.
To look at the distribution of KIR activity in the immune synapse, 
Treanor et al. detected FRET between GFP-tagged KIR and a 
fl  uorescently labeled antiphosphotyrosine antibody. At any given point 
in time, a subset of the KIR molecules were active in microclusters. 
Lck, which is important for phosphorylation of KIR, was also found 
in microclusters.
Based on these data and recent reports showing a similar punctate 
distribution for activated T cell receptors, Treanor et al. hypothesize 
that the uneven distribution has important functional consequences. For 
example, it could be that such localization of signal somehow allows 
the cell to integrate information from multiple activating and inhibitory 
receptors within an immune synapse. With that possibility in mind, the 
group is now trying to see how both activating and inhibitory signals 
distribute across the contact region at the same time.
Fas-induced death (top) is 
increased when mutated 
keratin 8 cannot absorb 
phosphorylations (bottom).
Microclusters of active KIR (red) keep NK 
cells from killing their targets.